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I. REAL PARTY IN INTEREST 
The real party-in-interest in the above-identified application is the assignee, 
Weyerhaeuser Company, a Washington corporation, having a place of business at 
33663 Weyerhaeuser Way South, Federal Way, Washington. 
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III. STATUS OF CLAIMS 
Claims 1-11 are pending in the application. Claims 1-11 are appealed, and all stand 
rejected under 35 U.S.C. § 103(a) and 35 U.S.C. § 1 12, second paragraph. A copy of the claims 
on appeal, as currently amended, is included as the Claims Appendix. 
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IV. STATUS OF AMENDMENTS 
This application is a divisional of prior application No. 09/574,538, filed May 18, 2000, 
now U.S. Patent No. 6,331,354. The first Office Action was mailed on March 27, 2003. In 
response to the first Office Action, appellants mailed a response without claim amendments on 
June 10, 2003. A second nonfinal Office Action was mailed on September 16, 2003. In 
response to the second Office Action, appellants mailed an Amendment on December 12, 2003. 
The Amendment has been entered. The final Office Action was mailed on March 9, 2004. In 
response to the final Office Action, appellants mailed Amendment B on May 10, 2004, amending 
Claim 1 to its original language. Amendment B appears to have been entered, as the Advisory 
Action mailed on June 8, 2004, indicated the rejection of Claims 1-11 under 35 U.S.C. § 112, 
first paragraph, has been overcome. A Notice of Appeal was filed on July 6, 2004. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 
Claim 1 is the only independent claim. All other claims depend from Claim 1 . Claims 3 
and 1 1 are argued separately. Claims 7 and 8 are argued separately. The present invention of 
Claim 1 is related to a process for treating pulp to render it useful for making lyocell fibers. 

Pulp is a mass of liberated fibers derived from plant material, especially trees. Depending 
on the method used in producing the pulp, pulp comprises cellulose, hemicellulose, and lignin in 
varying proportions. Cellulose is the predominant and most useful component of pulp. Pulp 
begins as wood that is mechanically refined, chemically digested, or a combination of both 
mechanical and chemical processing are used to liberate the individual pulp fibers from the 
wood. Thereafter, the pulp can be chemically treated to remove undesirable coloring 
components in a process referred to as "bleaching." In the most widely used chemical digestion 
process, known as the "Kraft" process, wood is treated under alkaline conditions with sodium 
sulfide. (Page 3, lines 22-30.) In the conventional Kraft process hemicellulose is retained within 
the pulp. 

In the past, cellulose was either derivatized or complexed to render the cellulose capable 
of being dissolved for use in "spinning," a process for extrusion of a cellulose solution into a 
regenerating bath that precipitates the cellulose as continuous filaments. (Page 2, lines 21-30.) 
In recent years, attempts have been made to identify solvents that are capable of dissolving 
underivatized cellulose to form dope (a solution of cellulose in water and solvent). A particularly 
useful class of solvents being used today are the amine N-oxides, particularly the tertiary amine 
N-oxides. With the advent of amine N-oxide solvents, an alternative now exists to the 
derivatization or complexing of cellulose. 

"Lyocell" is the accepted generic term for a fiber composed of cellulose precipitated from 
solution without substitution of hydroxyl groups and formation of chemical intermediates. 
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(Page 3 5 lines 1-13.) Lyocell fibers are typically produced from wood pulps that have been 
extensively processed to remove non-cellulose components, especially hemicellulose. It is 
generally believed that the higher the ratio of non-cellulose components present in dope, the less 
suitable the dope will be for spinning into lyocell fibers. These highly processed pulps are 
referred to as dissolving grade, or high alpha pulps, where the term "alpha" refers to the 
percentage of cellulose. Thus, a high alpha pulp contains a high percentage of cellulose and a 
correspondingly low percentage of other components, especially hemicellulose. The processing 
required to generate a high alpha pulp significantly adds to the cost of lyocell fibers and products 
manufactured from lyocell fibers. (Page 3, lines 14-21.) 

To prepare high alpha pulps by the Kraft process, it is necessary to treat the wood with 
acid before pulping. A significant amount of material, primarily hemicellulose, is solubilized in 
this acid treatment. Thus, the acid treatment of pulp results in a drop in yield due primarily to the 
loss of hemicellulose. (Page 4, lines 10-17.) 

One measure of the suitability of a pulp useful for lyocell fiber production is its "copper" 
number. The "copper" number of a pulp is proportional to the carbonyl groups present in the 
cellulose. A low copper number is a desirable property of pulp that is to be used to make lyocell 
fibers because it is generally believed that pulps with relatively high copper numbers degrade the 
amine oxide solvent used to dissolve the cellulose. (Page 4, lines 9-16.) 

Transition metals in pulp are also undesirable because transition metals tend to cause 
degradation of both cellulose and solvent. (Page 4, lines 17-19.) 

The present invention of Claim 1 is related to a process that can produce comparatively 
inexpensive pulps as compared with high alpha pulps. The pulps made according to the process 
of the invention have a high hemicellulose content, i.e., are low alpha pulps, but are nevertheless 
suitable for dissolving and spinning into lyocell fibers. The pulps made by the process of the 
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invention also have acceptable levels of transition metals and a relatively low copper number. 
Furthermore, the process of the invention can be performed using the pulps made by the 
conventional Kraft process without the need to perform the acid treatment step. By avoiding an 
acid treatment step prior to pulping, the overall cost of producing the pulp is reduced. Further, 
by avoiding the acid treatment, the degradation of hemicellulose is reduced and the overall yield 
is increased. (Page 15, lines 1-4.) 

The process of the invention is performed in a reactor operated at conditions that result in 
a reduction of the average degree of polymerization of the cellulose in pulp. (Page 18, 
lines 12-18.) Degree of polymerization (D.P.) is the number of glucose monomers in a cellulose 
polymer. (Page 15, lines 19 to page 16, line 26.) The process furthermore does not result in any 
significant decrease in hemicellulose or cause a significant increase in the copper number. The 
invention of Claim 1 "reduces the average degree of polymerization of cellulose . . . , without 
substantially reducing the hemicellulose content of the pulp or substantially increasing the 
copper number." The phrase, "without substantially increasing the copper number" means 
without increasing the copper number by more than about 100%, preferably not more than about 
50%, and most preferably not more than about 25% during the D.P. reduction step. (Page 16, 
lines 15-26.) Claim 7 places a limit on the increase in copper number at less than 50%. Claim 8 
places a limit on the increase in copper number at less than about 25%. The phrase, "without 
substantially reducing the hemicellulose content" means without reducing the hemicellulose 
content by more than about 50%, preferably not more than about 15%, and most preferably not 
more than about 5% during the D.P. reduction step. (Page 15, lines 24-27.) 

The present invention treats a conventional alkaline pulp, such as a Kraft pulp, having a 
hemicellulose of at least 7%, under alkaline conditions with an amount of an oxidant sufficient to 
reduce the average degree of polymerization of the cellulose to within the range of from 
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about 200 to about 1100. Lowering the D.P. of the cellulose thereby results in a reduced 
viscosity of dope that consequently can be spun into lyocell fibers. (Page 16, lines 7-12.) The 
oxidant used to reduce the D.P. can be any oxidant containing a peroxide group, such as 
hydrogen peroxide, oxygen, chlorine dioxide, and ozone. 

Prior art processes intentionally sought to remove transition metals during bleaching 
because it was believed that the presence of transition metals resulted in decomposition of 
hydrogen peroxide into cellulose-degrading intermediates that negatively impacted the viscosity 
of the cellulose. Unlike the prior art, appellants have discovered that they can take advantage of 
the presence of naturally occurring transition metals in the wood to partially degrade the 
hydrogen peroxide to produce intermediates that react with the cellulose to reduce its average 
degree of polymerization without substantially decreasing the hemicellulose content or 
increasing the kappa number. 

Also, prior art processes have introduced magnesium sulfate as a means of inhibiting the 
degradation of cellulose. Unlike these processes, appellants prefer not to introduce magnesium 
sulfate into the reactor or upstream therefrom so that the pulp is contacted with the oxidant in the 
substantial absence of an inhibitor to the degradation of the cellulose. This advantage is claimed 
in Claim 1 1 that recites, "wherein the contacting step occurs in the substantial absence of an 
inhibitor to the degradation of the cellulose by the oxidant." If magnesium sulfate is present in 
the pulp prior to the reactor, it is preferred that the ratio of magnesium to the transition metals be 
less than 50% on a weight percent basis. (Page 20, lines 16-31.) This advantage is claimed in 
Claim 3 that recites, "wherein the reduction in the average degree of polymerization of the 
cellulose occurs in the presence of a ratio of magnesium to transition metals of less than 
about 50%." 
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The absence of an inhibitor and having reduced amounts of magnesium sulfate is an 
advantage in the claimed process, since the claimed process seeks to degrade the cellulose 
molecules by reducing the degree of polymerization of the cellulose. 
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VI. 



GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 



(1) Whether Claims 1-1 1 are indefinite under 35 U.S.C. § 1 12. 

(2) Whether Claims 1-1 1 are unpatentable under 35 U.S.C. § 103(a) over U.S. Patent 
No. 6,042,769 (Gannon), in view of WO 99/16960 (Stephens) and U.S. Patent No. 5,985,097 
(Samuelsson), with or without U.S. Patent No. 6,210,801 (Luo). 
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VII. ARGUMENT 
A. Rejection of Claims 1-11 Under 35 U.S.C. § 112, Second Paragraph 

Claims 1-1 1 are rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicants regard as 
the invention. Appellants traverse the rejection for the following reasons. 

The Examiner has stated at page 4 of the Office Action mailed on March 9, 2004 
(hereinafter "Office Action") that "[t]he term 'without substantial increasing of the copper 
number' when read in view of the specification includes increases up to 100%. A doubling of the 
copper number is a substantial increase in copper number. Thus the term is indefinite. The 
argument that a 100% increase is not a substantial increase is not convincing. A 10% increase 
would be a substantial increase, a 100% increase is an extremely large increase and would not be 
considered 'without substantial increase."' 

The Court of Appeals for the Federal Circuit has determined that definiteness of claim 
language must be analyzed, not in a vacuum, but in light of (1) the content of the particular 
application disclosure, (2) the teachings of the prior art, and (3) the claim interpretation that 
would be given by one possessing the ordinary level of skill in the pertinent art at the time the 
invention was made. See, e.g., In re Marosi, Stabenow, and Schwarzman, 710 F.2d 799, 803, 
218 U.S.P.Q. 289, 291 (Fed. Cir. 1983). 

Appellants submit the meaning of the phrase "without substantially increasing the copper 
number" is not indefinite under 35 U.S.C. § 1 12, second paragraph. Appellants submit that the 
phrase "without substantially increasing the copper number" is clear to a person of ordinary skill, 
either based on the plain and ordinary meaning of the words themselves, and also by referring to 
the present specification. 
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The term "substantially" is often used in conjunction with another term to describe a 
particular characteristic of the claimed invention. It can be a broad term. In re Nehrenberg, 
280F.2dl61, 165, 126 U.S.P.Q. 383, 386 (C.C.P.A. 1960). The limitation "to substantially 
increase the efficiency of the compound as a copper extractant" was definite in view of the general 
guidelines contained in the specification. In re Mattison, 509F.2d563, 565, 184 U.S.P.Q. 484, 
486-87 (C.C.P.A. 1975). The court in Andrew Corp. v. Gabriel Electronics held that the limitation 
"which produces substantially equal E and H plane illumination patterns" was definite because one 
of ordinary skill in the art would know what was meant by "substantially equal." Andrew Corp. v. 
Gabriel Electronics, 847 F.2d 819, 823-824, 6 U.S.P.Q.2d 2010, 2013-14 (Fed. Cir. 1988). 

Words of degree, such as "substantially," are addressed in the case, Exxon v. United 
States, 265 F.3d 1371, 60 U.S.P.Q.2d 1272 (Fed. Cir. 2001). In this Federal Circuit case, the 
phrase "for a period sufficient to increase substantially the initial catalyst activity" did not render 
the claim invalid for indefiniteness, because a person of ordinary skill would understand what the 
patentee intended, even though the patent did not specify which method was used to calculate the 
increase in productivity. Id. at 1375, 1278. 

As the above cases distinctly point out, the term "substantially" is not indefinite if one of 
ordinary skill in the art would understand what was meant by the phrase at issue. It is apparent 
that the Examiner has understood the phrase by referring to the specification. It is, therefore, 
apparent that a person of ordinary skill would also understand the phrase by referring to the 
specification. 

The Examiner is imposing a subjective opinion that the phrase is indefinite because the 
meaning is supposedly contrary to an "accepted" meaning. See p. 4 of the Office Action mailed 
on September 16, 2003, where the Examiner states "[t]he argument that Applicant is allowed to 
define terms is correct. However, the definitions must be within that conventionally used in the 

LAW OFFICES OF 
CHRISTENSEN O'CONNOR JOHNSON KINDNESS PLLC 

1420 Fifth Avenue 
Suite 2800 
Seattle, Washington 98101 
-12- 206.682.8100 

WEYE\17898t99.DOC 



art. The art would not recognize a doubling of copper number to be "without substantial 
increasing." However, there is no evidence in the record other than the Examiner's unsupported 
assertion of what is the commonly accepted meaning of "substantially." Appellants submit that 
there can be no prior commonly accepted meaning of the phrase because the inventive process is 
novel, and the phrase is one of degree. Regardless, appellants have unambiguously defined, 
"without substantially increasing the copper number," in the specification to be without 
increasing the copper number by more than about 100%, preferably not more than about 50% 
and most preferably not more than about 25% during the D.P. reduction step. Please see the 
present specification on page 16, lines 8-11. One of ordinary skill would readily understand 
what is meant by the phrase "without substantially increasing the copper number" by merely 
referring to the specification. "If the claims, read in light of the specification, reasonably apprise 
those skilled in the art both of the utilization and scope of the invention, and if the language is as 
precise as the subject matter permits, the courts can demand no more." See Hybritech Inc. v. 
Monoclonal Antibodies, Inc., 802 F.2d 1367, 1385, 231 U.S.P.Q. 81, 94-95 (Fed. Or. 1986), citing 
Shatterproof Glass Corp. v. Libbey Owens Ford Co., 758F.2d613, 624, 225 U.S.P.Q. 634, 641 
(Fed. Or. 1985). 

Accordingly, for all the foregoing reasons reversal of the Examiner's rejection of 
Claims 1-11 under 35 U.S.C. § 1 12, second paragraph, is respectfully requested. 
B. Rejection of Claims 7 and 8 Under 35 U.S.C. § 1 12, Second Paragraph 

Claims 7 and 8 are being argued separately. These claims are believed to be patentable 
for the reasons discussed above. In addition, Claims 7 and 8 place a numerical limit of the 
amount of increase in copper number. Appellants submit that Claims 7 and 8 are thus clear and 
unambiguous on the face of the claim, even without resort to the specification. 
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In reviewing a claim for compliance with 35 U.S.C. §112, second paragraph, the 
Examiner must consider the claim as a whole to determine whether the claim apprises one of 
ordinary skill in the art of its scope and, therefore, serves the notice function required by 
35 U.S.C. § 1 12, second paragraph. See Solomon v. Kimberly-Clark Corp,, 216 F.3d 1372, 1379, 
55 U.S.P.Q.2d 1279, 1283 (Fed. Cir. 2000). Appellants submit that nothing can be more clear 
and precise when the metes and bounds of the claim are apparent on the face of the claim. 
C. Rejection of Claims 1-11 Under 35 U.S.C. § 103(a) 

Claims 1-11 are rejected under 35 U.S.C. § 103(a) as being unpatentable over Gannon 
etal. (U.S. Patent No. 6,042,769) in view of Stephens (WO 99/16960) and Samuelsson 
(U.S. Patent No. 5,985,097) with or without Luo et al. (U.S. Patent No. 6,210,801). Appellants 
respectfully traverse the rejection for the following reasons. 

1. Brief overview of the references . 

The Gannon reference relates to a process for manufacturing a lyocell fiber having an 
increased tendency to fibrillate. Fibrillated fibers are advantageous for uses such as 
hydroentangled fabrics. Gannon describes the conventional lyocell fiber forming process that 
involves dissolving cellulose with amine N-oxide to form a solution, extruding the solution 
through a die to form a plurality of filaments, and washing the filaments to remove the solvent, 
thereby forming lyocell fiber. The characterizing step is described as subjecting the lyocell fiber 
to conditions effective to reduce the degree of polymerization of the cellulose by at least about 
200 units. Col. 2, lines 2-4. Gannon describes reducing the degree of polymerization of 
cellulose in a lyocell fiber before or after drying, which in all cases is after the formation of the 
lyocell fiber. Col. 2, lines 12-22. The desired reduction in cellulose degree of polymerization 
may be carried out by a bleaching treatment. The bleaching treatment liquor may be applied to 
the fiber by passage through a bath, by padding, or by spraying. The Gannon reference does not, 
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however, describe how to render a pulp that is high in hemicellulose into a pulp that is useful for 
spinning into lyocell fiber, without substantially increasing its copper number or decreasing its 
hemicellulose content. 

The Stephens reference describes a process whereby the degree of polymerization of a 
pulp is reduced with a cellulolytic enzyme. The Stephens reference describes converting regular 
Kraft wood pulp, without having undergone a prehydrolysis step, into a pulp suitable for the 
manufacture of cellulose derivatives and lyocell fibers. The process relies on the activity of 
enzymes to reduce the degree of polymerization. The process, however, removes hemicellulose. 

The Samuelsson reference is related to a method that suppresses the effects of transition 
and alkaline earth metal compounds during oxygen bleaching of chemically digested pulps. 
According to Samuelsson, operating conditions of the oxygen bleaching stage are modified so 
that depolymerization of the cellulose is low in this stage. To accomplish this objective, the 
oxidation states of transition metals are changed. The change in oxidation state can be brought 
about by changes in the oxygen pressure, alkali concentration and temperature. 

The Luo reference is related to a process for reducing the degree of polymerization of 
cellulose of a pulp using a variety of chemicals. The pulps produced thereby are useful for 
making lyocell fibers. One of the advantages of lyocell fibers produced by the pulps made 
according to the Luo reference is the decreased tendency of the lyocell fibers to fibrillate. 
According to the Luo process, after reducing the degree of polymerization of cellulose, the 
copper number of the pulp has to be reduced with sodium borohydride or sodium hydroxide. 

The Examiner suggests the claimed invention is obvious by combining the Gannon, 
Stephens, Samuelsson and Luo references. 

An obviousness rejection requires that there be a suggestion or motivation either in the 
references or in the knowledge that is generally available to modify a reference or to combine 
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references. In addition, there must be a reasonable expectation of success and all the elements of 
the claims must be taught or suggested by the prior art. 

Appellants will show that the Examiner has failed to provide all the elements of a prima 
facie case of obviousness. 

2. There is no suggestion or motivation to combine the Stephens reference with the 
Gannon reference. There is no reasonable expectation of success. The references 
do not describe all the elements of the claimed invention . 

From the brief overview of the Gannon reference above, it is evident that the Examiner 

has mischaracterized the Gannon reference by suggesting pulp and lyocell fiber mean the same 

thing, as is evident from the Examiner's statement on page 3 of the Office Action: 

Gannon et al. fairly disclose a process for making lyocell fibers 
comprising the steps of: (a) contacting an alkaline pulp comprising 
cellulose and hemicellulose under alkaline condition with an amount of 
oxidant (hydrogen peroxide or ozone) sufficient to reduce the average 
degree of polymerization of the cellulose to the range of from about 200 to 
about 1 1 00 and (b) forming the fibers from the pulp treated in accordance 
with step (a) (see Cols. 2-6). Gannon et al. teaches the claimed invention 
except for the limitation of without substantially reducing the 
hemicellulose content of the pulp or substantially increasing the copper 
number. 

There is no indication by the Examiner where the Gannon reference specifically describes 
steps (a) and (b), other than to make broad reference to Columns 2 through 6. 

Claim 1 recites "contacting an alkaline pulp comprising cellulose and at least about 7% 
hemicellulose under alkaline conditions with an amount of an oxidant sufficient to reduce the 
average degree of polymerization of the cellulose to within the range of from about 200 to 
about 1 100, without substantially reducing the hemicellulose content of the pulp or substantially 
increasing the copper number." 

In direct contrast to Claim 1 , Gannon describes a lyocell fiber treatment that reduces the 
lyocell fiber's degree of polymerization by about 200 units. See the Gannon reference's Abstract. 
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A lyocell fiber is described in the SUMMARY OF CLAIMED SUBJECT MATTER section of 
this appeal brief as being precipitated (i.e., regenerated) from a solution of cellulose, water and a 
solvent. In direct contrast, pulp that is the object of the present inventive process is the precursor 
material of lyocell fibers that has not undergone dissolution and consequently is not regenerated. 
It is the formed lyocell fibers that are described as being treated by the Gannon reference, not the 
pulp as claimed. (Col. 2, lines 12-22.) 

Appellants believe the Examiner's reading of "pulp" in the claims being synonymous with 
the "lyocell fiber" of Gannon, is in error. Not only do the words themselves define different 
materials. It can be shown that there are structural differences between the cellulose in pulp and 
the cellulose in a lyocell fiber. Consequently, a "pulp" and a "lyocell fiber" are recognized in the 
art as being materially different. In support of appellants' position that pulp and lyocell fiber are 
structurally different, appellants direct the attention of the Board to two excerpts of publications 
included in the evidence appendix of this appeal brief. The excerpts were included with a 
response, mailed on May 10, 2004. 

At page 53 of the Sjostrom publication, the differences of Cellulose I, which is native 
cellulose, are contrasted with regenerated cellulose, Cellulose II. Furthermore, on page 55, the 
publication states, "Cellulose II is formed whenever the lattice of Cellulose I is destroyed, for 
example, on swelling with strong alkali or on dissolution of cellulose." Appellants submit that 
the Gannon reference describes the treatment of Cellulose II because the Gannon reference 
explicitly describes the dissolution of cellulose in a solvent followed by regeneration and 
treatment (Col. 1, line 65). See also the Rydholm publication, at pages 116-17, describing the 
differences in cellulose between native cellulose (Cellulose I) and regenerated cellulose 
(Cellulose II). Again, lyocell fiber is a regenerated cellulose. 
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Accordingly, based on the discussion above, it is not correct to state that Gannon et al. 
disclose contacting an alkaline pulp under alkaline conditions with an amount of oxidant, when, 
in fact, what is described by Gannon is treatment of a lyocell fib er. Pulp and lyocell fiber do not 
mean the same thing. 

Furthermore, the Gannon reference is silent on the amount of hemicellulose present in the 
lyocell fiber and therefore cannot teach the reduction of the D.P. of cellulose without 
substantially decreasing the hemicellulose content of a pulp with at least 7% hemicellulose. This 
alone distinguishes the claimed invention over the Gannon reference. 

Perhaps appreciating that the Gannon reference does not describe treating a pulp, the 
Examiner further states that, "[t]he argument that Gannon uses a different starting material than 
the instant process is not convincing as it would have been obvious to use non-regenerated 
cellulose from the teachings of WO 99/16960 [Stephens]," and "[i]t would have been prima facie 
obvious from the teachings of WO 99/16960 [Stephens] to use alkaline Kraft pulp as the fiber of 
Gannon et al. The Kraft pulp of WO 99/16960 [Stephens] is the same non-regenerated cellulose 
used by Applicant." 

Before the references can be combined or modified there has to be a suggestion or 
motivation to do so. "Obviousness cannot be established by combining the teachings of the prior 
art to produce the claimed invention absent some teaching, suggestion or incentive supporting 
the combination." Ecolochem, Inc. v. Southern California Edison, 227 F. 3d 1361; 1372, 
56U.S.P.Q.2d 1065, 1073 (Fed. Cir. 2000), citing ACS Hosp. Sys., Inc. v. Montefiore Hosp., 
732 F.2d 1572, 1577, 221 U.S.P.Q. 929, 933 (Fed. Cir. 1984). If the motivation is not 
immediately apparent, it is the duty of the Examiner to explain why the combination of the 
teachings is proper. Ex parte Skinner, 2 U.S.P.Q.2d 1788, 1790 (Bd. Pat. App. & Inter. 1986). 
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Broad allegations of obviousness and of the teachings of Stephens reference do not 
further prosecution. No explanation is provided why the modification of Gannon with Stephens 
would be obvious. Furthermore, any attempt at combining and/or modifying the Gannon 
reference with the Stephens reference makes no sense. The Gannon reference is directed at 
treating lyocell fibers. The Stephens reference is directed at treating pulp. 

Is the Examiner implying that prior to forming the lyocell fibers, Gannon should treat the 
pulp? Or is the Examiner implying that Stephens could substitute bleach liquor for enzymes? 
Either way, modification of the Gannon or Stephens reference involves a complete change in the 
principle of the operation of the Gannon and Stephens inventions. The Gannon reference's 
objective is to produce a lyocell fiber with an increased tendency to fibrillate. See Col. 1, 
lines 61-64. Appellants submit the Gannon reference teaches away from reducing the D.P. of 
pulp. Gannon mentions that the cellulose concentration in dope prior to spinning is directly 
proportional to the tendency of lyocell fibers to fibrillate. However, increasing the cellulose 
concentration requires reducing the D.P. of cellulose to maintain the dope viscosity below the 
maximum working viscosity. Gannon does not see this as a viable alternative to his method. 
The increase in fibrillation tendency achievable by use of the Gannon process is generally greater 
than the increase achievable by raising the cellulose concentration of the solution. (See Col. 5, 
lines 1-4). 

The combination of Gannon with Stephens does not result in the claimed invention. If 
one were to combine Stephens with Gannon, the pulp used by Gannon would be substituted with 
the pulp used by Stephens. The pulp would then be dissolved in a solvent, and extruded. 
However, as taught by Sjostrom, the dissolution process would result in cellulose II fiber before 
it was treated by the process of Gannon. Once again, as stated at the very beginning of this 
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section, lyocell fiber and pulp are not the same. Therefore, combination of Gannon with 
Stephens does not result in the claimed invention. 

As discussed above, the Gannon reference is specifically directed at treating the formed 
lyocell fibers, not the pulp. Combining or modifying the Gannon reference with the Stephens 
reference would not only change the principle of operation of the Gannon reference, but also 
would appear to render the Gannon reference unsatisfactory for its intended purpose. If the 
Stephens method is modified by incorporating the Gannon method, that is a complete revision of 
the Stephens invention. If the proposed modification renders the prior art invention being 
modified unsatisfactory for its intended purpose, there is no suggestion or motivation to make the 
proposed modification. In re Gordon, 733 F.2d 900, 902, 221 U.S.P.Q. 1125, 1127 
(Fed. Cir. 1 125). If the proposed modification or combination of the prior art would change the 
principle of operation of the prior art invention being modified, then the teachings of the 
references are not sufficient to render the claims obvious. In re Ratti, 270 F.2d 810, 813, 123 
U.S.P.Q. 349, 352 (C.C.P.A. 1959). 

Finally, the invention defined by Claim 1 recites that the pulp that undergoes the D.P. 
reduction process has at least a 7% hemicellulose content that is not substantially reduced at the 
time of reducing the D.P. of the cellulose. The combination of the Gannon and the Stephens 
references fails to teach a process for reducing the D.P. of cellulose that also does not result in 
any substantial reduction in hemicellulose content of a pulp having at least 7% hemicellulose or 
any substantial increase in copper number. Contrary to the invention defined by Claim 1, the 
Stephens reference describes the removal of hemicellulose, not an attempt at avoiding its 
reduction. See page 4, lines 15-17; page 8, lines 9-11; and page 8, lines 19-21 in the Stephens 
reference. 
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Because at the very least, there is no suggestion or motivation to combine the Stephens 
reference with the Gannon reference, no reasonable expectation of success, and a clear lack of all 
of the elements of Claim 1, the Examiner has not established a prima facie case of obviousness. 
The deficiencies in the Gannon and Stephens references are not cured by either Samuelsson., Luo, 
or both as further discussed below. Accordingly, the reversal of the Examiner's rejection of 
Claim 1 and dependent Claims 2-11 is respectfully requested. 

3. There is no suggestion or motivation to combine the Samuelsson reference with 
the Gannon reference. There is no reasonable expectation of success. The 
references do not describe all the elements of the claimed invention . 

At page 3 of the Office Action, the Examiner states: 

Samuelsson et al. teaches that the catalysation of the depolymerization of 
cellulose and hemicellulose during peroxide bleaching can be controlled 
by monitoring and controlling the ratio of transition metals and Mg in the 
pulp (Col. 4, lines 10-22 and 45-47, of the Samuelsson reference). It 
would have been obvious to prevent the degradation of the hemicellulose 
and cellulose in the cellulosic material of Gannon et al. by adding the 
proper amount of Mg as taught by Samuelsson et al. Obviously such 
addition would avoid substantial reduction of the hemicellulose content, 
which would not be degraded. 

The Samuelsson reference is directed to a modification of an oxygen bleaching process to 
prevent the depolymerization of cellulose with the addition of magnesium and manganese. See 
Col. 2, lines 37-47. The only reference to hemicellulose appears in Col. 1, line 35. This brief 
mention of hemicellulose only addresses the issue that metals in pulp leads to a depolymerization 
of hemicellulose. The Samuelsson reference never teaches whether degradation of hemicellulose 
could or should be prevented. The Samuelsson reference's main focus is directed towards 
preventing the depolymerization of cellulose. See Col. 3, lines 24-27. 

The Samuelsson reference's objective of preventing the depolymerization of cellulose is 
directly contrary to the objective of Gannon which is to reduce the degree of polymerization of 
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cellulose to increase the tendency of a lyocell fiber to fibrillate. There is no reason why Gannon 
should prevent depolymerization of cellulose when the explicit teaching of Gannon is to cause 
depolymerization of the cellulose. (See Col. 2, lines 3-5.) Accordingly, there is nothing to 
suggest or motivate one to combine or modify Gannon in a way based on Samuelsson. 

Also, in direct contrast to the Samuelsson reference, Claim 1 specifically recites reducing 
the degree of polymerization of cellulose . . . without substantially reducing the hemicellulose 
content or increasing the copper number. Not only is there no suggestion or motivation to 
combine the Samuelsson reference with the Gannon reference, but any attempt to do so is bound 
to fail because implementing the suggestion to prevent the degradation of hemicellulose by 
adding magnesium will necessarily also lead to preventing the degradation of cellulose. The 
prevention of cellulose degradation is both contrary to the Gannon reference and Claim 1 . In the 
SUMMARY OF THE CLAIMED SUBJECT MATTER, appellants have pointed out that the 
prior art teaches the introduction of magnesium sulfate as a means to inhibit the degradation of 
cellulose, whereas appellants find it advantageous not to introduce magnesium sulfate, and 
further describe that if magnesium sulfate is naturally present in the pulp, its content is limited to 
less than a specific ratio. The object of the Gannon reference is to decrease the degree of 
polymerization of cellulose, not suppress cellulose depolymerization which is what will occur if 
magnesium compounds are added, as taught by Samuelsson. Consequently, adding magnesium 
to the method described by Gannon leaves this prior art invention inoperative. When the prior 
art teaches away from the claimed invention, the invention is not obvious in view thereof In re 
Sponnoble, 405 F.2d 578, 588, 160 U.S.P.Q. 237, 244 (C.C.P.A. 1969) ("a combination of 
[references] would produce a seemingly inoperative device." Parenthetical added). 

There is no suggestion or motivation to combine or modify Gannon based on Stephens. 
There is no reasonable expectation of success by combining Gannon with Stephens. The 
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combination of Gannon with Stephens fails to provide all elements of the claimed invention. 
The suggestion or motivation to combine or modify Gannon with Stephens and Samuelsson is 
not found in Samuelsson. Samuelsson teaches away from combining with Gannon. The 
combination of Samuelsson with Gannon and Stephens does not yield a reasonable expectation 
of success nor does the combination of Gannon, Stephens and Samuelsson provide all the 
elements of the claimed invention. 

4. There is no suggestion or motivation to combine the Luo reference with the 

Gannon reference. There is no reasonable expectation of success. The references 
do not describe all the elements of the claimed invention . 

At pages 3-4 of the Office Action, the Examiner states that, 

[s]ince the copper number is directly related to the cellulose degradation, 
see specification, page 16, lines 8-20, it would have been obvious that 
preventing cellulose degradation by adding Mg to the pulp during 
peroxide bleaching as taught by Gannon et al., would prevent an increase 
in the copper number. 

Before appellants address the errors with combining the Gannon and Luo references, 
appellants wish to correct what appears to be a misunderstanding on the part of the Examiner. 
The passage taken from appellants' specification (page 16, lines 8-20) is in the context of 
dissolving the cellulose in the amine oxide solvent. That passage relates to the degradation of the 
solvent that can occur during and after dissolution of the pulp to form a dope. The passage does 
not state that a direct relationship exists between the degree of polymerization and the resultant 
copper number. 

There is no teaching from the references so far discussed above to reduce the degree of 
polymerization of cellulose without substantially increasing the copper number at the time of 
reducing the degree of polymerization. 

The Examiner states at page 4 of the Office Action that: 
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[i]f necessary, it would have been obvious to prevent an increase in the 
copper number by treating the lyocell with sodium borohydride to 
decrease the copper number as taught by Luo et al. 

Again, a broad allegation that something is obvious is meaningless without a suggestion 
or motivation to combine references. There is no suggestion or motivation to combine the 
Gannon reference with the Luo reference. 

The Luo reference describes the reduction of the D.P. of cellulose of pulp, followed by 
the reduction in copper number. As explained in THE SUMMARY OF THE CLAIMED 
INVENTION, a low copper number is a desirable characteristic in a pulp that is to be dissolved, 
because a pulp with a relatively high copper number degrades the solvent. Appellants fail to see 
the value of reducing the copper number of Gannon's lyocell fibers when the fibers have already 
been dissolved, spun and formed. 

Even if the Luo and Gannon references are combined, the resultant process is not the 
claimed process. Claim 1 , paraphrased in part, requires prevention of a substantial increase in 
copper number during the treatment to reduce the degree of polymerization. See the 
SUMMARY OF THE CLAIMED INVENTION. Luo describes a two-step process. The first 
step reduces the D.P. of the cellulose of the pulp. The second step reduces the copper number of 
the cellulose of the pulp. The second step is necessary in the Luo reference because the 
reduction in the D.P. of cellulose causes an increase in copper number. See Col. 13, lines 3 1-39, 
of the Luo reference. Appellants' claimed invention eliminates the need to have a separate, 
distinct step for reducing the copper number. Accordingly, the Luo et al. reference does not 
describe a step to "reduce the average degree of polymerization . . . without . . . substantially 
increasing the copper number," as recited by Claim 1. Elimination of an element (or step) with 
retention of its function is an indicia of unobviousness. In re Edge, 359 F.2d 896, 899, 149 
U.S.P.Q. 556, 557 (C.C.P.A. 1966). 
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Furthermore, one of the advantages described by Luo, is the decreased tendency of 
lyocell fibers to fibrillate. See the Abstract. The Gannon reference's objective is to increase the 
fibrillation tendency of lyocell fibers. Accordingly, there is no suggestion or motivation to 
combine the Luo reference with the Gannon reference. 

There is no suggestion or motivation to combine or modify Gannon based on Stephens 
and Samuelsson. There is no reasonable expectation of success by combining Gannon with 
Stephens and Samuelsson. The combination of Gannon with Stephens and Samuelsson fails to 
provide all the elements of the claimed invention. The suggestion or motivation to combine or 
modify Gannon with Stephens, Samuelsson and Luo is not found in Luo. Luo teaches away 
from combining with Gannon. The combination of Luo with Gannon, Stephens and Samuelsson 
does not yield a reasonable expectation of success nor does the combination of Gannon, 
Stephens, Samuelsson and Luo provide all the elements of the claimed invention. 
D. The Rejection of Claims 3 and 1 1 Under 35 U.S.C. $ 103(a) 

Claims 3 and 1 1 are being argued separately. These claims are believed patentable for 
the reasons discussed above. In addition, Claim 3 recites, "wherein the reduction in the average 
degree of polymerization of the cellulose occurs in the presence of a ratio of magnesium to 
transition metals of less than about 50%" and Claim 1 1 recites, "wherein the contacting step 
occurs in the substantial absence of an inhibitor to the degradation of the cellulose by the 
oxidant." 

As explained in the SUMMARY OF THE CLAIMED INVENTION, appellants have 
found it advantageous not to add magnesium sulfate or other inhibitor that prevents the 
depolymerization of cellulose. The reason for not having an inhibitor or having a limit on the 
amount of magnesium is because the claimed invention seeks to advantageously reduce the D.P. 
of cellulose of a pulp to within a range that can produce a dope that can be spun into lyocell 

LAW OFFICES OF 
CHRISTENSEN O'CONNOR JOHNSON KINDNESS 1 ^ 

1420 Fifth Avenue 
Suite 2800 
Seattle, Washington 98101 
-25- 206.682.8100 

WEYE\17898199.DOC 



fiber. Any inhibitor, or magnesium compound would not allow the reduction of the D.P. of 
cellulose. There is no teaching or suggestion in the references discussed above to perform a 
method in accordance with either Claims 3 or 1 1 . In direct contrast, the only reference that 
appears to address the issue of magnesium is the Samuelsson reference. However, the 
Samuelsson reference describes the addition of magnesium compounds (inhibitors) to prevent 
depolymerization. Appellants reduce or eliminate the amount of magnesium and inhibitor to 
achieve the opposite result, a reduction in the D.P. of cellulose. Accordingly, Claims 3 and 1 1 
are patentable in view of Gannon, Stephens, Samuelsson, and Luo, taken alone or in 
combination. 

E. The Rejection of Claims 7 and 8 Under 35 U.S.C. § 103(a) 

Claims 7 and 8 are being argued separately. These claims are believed patentable for the 
reasons discussed above. In addition, Claim 7 recites "wherein the copper number increases less 
than 50%," and Claim 8 recites, "wherein the copper number increases less than about 25%." 

Of all the references that were cited and applied, the only reference that addresses copper 
number is the Luo reference. However, the Luo reference describes that the increase in copper 
number cannot be prevented during the D.P. reduction step, and finds it necessary to perform a 
second and subsequent step to reduce the copper number. In contrast, the invention defined by 
Claims 7 and 8, advantageously holds down the copper number increase to a small percentage 
that avoids the need for a second subsequent step to reduce the copper number. Accordingly, 
Claims 7 and 8 are patentable in view of Gannon, Stephens, Samuelsson, and Luo, taken alone or 
in combination. 
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VIII. CONCLUSION 
In view of the above remarks, appellants respectfully submit that each of Claims 1-11 is 
patentable over the references of record. A decision reversing the Examiner's rejections and 
finding all pending claims to be in condition for allowance is respectfully requested. 

Respectfully submitted, 

CHRISTENSEN O'CONNOR 
JOHNSON KINDNESS PLLC 
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CLAIMS APPENDIX 

1. (Previously presented) A process for making a composition for 
conversion to lyocell fiber, said process comprising: 

contacting an alkaline pulp comprising cellulose and at least about 7% 
hemicellulose under alkaline conditions with an amount of an oxidant sufficient to reduce 
the average degree of polymerization of the cellulose to within the range of from about 
200 to about 1 100, without substantially reducing the hemicellulose content of the pulp or 
substantially increasing the copper number. 

2. (Original) The process of Claim 1 wherein said oxidant comprises at least 
one member of the group consisting of a chemical with a peroxide group, oxygen, 
chlorine dioxide, ozone and combinations thereof. 

3. (Original) The process of Claim 2 wherein the reduction in the average 
degree of polymerization of the cellulose occurs in the presence of a ratio of magnesium 
to transition metals of less than about 50%. 

4. (Original) The process of Claim 1 wherein the hemicellulose content of 
the pulp is reduced less than about 50%. 

5. (Original) The process of Claim 4 wherein the hemicellulose content of 
the pulp is reduced less than about 15%. 

6. (Original) The process of Claim 4 wherein the hemicellulose content of 
the pulp is reduced less than about 5%. 

7. (Original) The process of Claim 1 wherein the copper number increases 
less than 50%. 

8. (Original) The process of Claim 1 wherein the copper number increases 
less than about 25%. 
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9. (Original) The process of Claim 2 wherein the contacting step further 
comprises contacting the pulp with an alkali source selected from the group consisting of 
sodium hydroxide, oxidized white liquor, and unoxidized white liquor. 

10. (Original) The process of Claim 1, wherein the alkaline pulp and oxidant 
are contacted at a pH greater than about 8.0. 

1 1 . (Original) The process of Claim 1 , wherein the contacting step occurs in 
the substantial absence of an inhibitor to the degradation of the cellulose by the oxidant. 
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EVIDENCE APPENDIX 

A. Rydholm, Sven A., Pulping Processes, InterScience Publishers, 1965, 
pp. 112-119. 

B. Sjostrom, Eero, Wood Chemistry: Fundamentals and Applications, Academic 
Press, 1981, pp. 52-57. 
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